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PREFACE. 



The purpose of the following pages is to inculcate the 
advantages attending the study of Form by means 
of Delineation, and to lay down the scientific principles 
according to which Drawing may be taught to every 
one. The course of instruction is entirely rudimental ; 
it being designed for beginners and young persons, and 
adapted to the use of parents as well as professional 
teachers. Its aim is to lay a ground-work of exact 
knowledge and manual dexterity, such as any child may 
acquire, preparatory to -the more advanced stage of 
sketching from nature, where the tuition of an expe- 
rienced master is requisitOi 

The leading feature of this method of teaching is the 
substitution of solid forms^in place of sketches or prints 
for the learner to copy ; thus rendering Drawing practi- 
cally useful in the outset, and converting the lead-pencil 
into an instrument for guiding the understanding to a 
correct perception of the forms and- proportions of 
objects. 



The theory on which thia plan of infitniction is based, 
a« eet forth in tho Introduction, ia briefly this : that 
knowledge of the principles of delineation, and under- 
standing of the forma of objects, constitute the body of 
aciecce in the art of Design ; the eye and the hand 
being only the executive members, as genius is the soul : 
— to exercise the mental faculties, while training tho 
band of the pupil, is the main object of this system. 

The use of models is becoming prevalent among private 
teachers, as well as in public echoola in this country ; 
while, on the Continent, especially in the government 
schools of Franco and Germany, models have been used 
for some time past ; it is hoped, therefore, that this 
attempt to extend and facilitate the practice of instruc- 
tion by means of models, and to promote the study of 
Drawing as a branch of general education, will be 
favourably received by the public. 

The set of models which this little manual is intended 
to accompany, consists of S7 pieces, contained in 
a box, whose dimensions are, — in length, IS inches; 
breadth, 12| inches ; height, 8J inches i their size 
may be calculated by the scale of the cube Ho. 1 in 
Plato 2, which is six inches square ; the figm-es in 
the plates being in the same proportion. They will 
bo found most convenient for individual pupils and 
small classes in private scliools and families ; for public 
schools, where the classes are numerous, models on a 
much larger scale would be necei-sary. In design- 
ing the figures, only the simplest forms of regular solids 
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have been included ; such as the cube, cone, sphere, 
pyramid, cylinder, &c. ; these, however, maybe combined 
BO as to produce groups bearing some resemblance to 
actual objects ; as houses, castles, bridges, steps, crosses, 
pillars, &c. The figures in plates 7 and 8, represent 
only a few combinations, which first occurred to the 
draughtsman : the models are indeed susceptible of a 
great variety of groupings ; and the invention of new 
figures will afford an amusing exercise for the pupil^s 
ingenuity. The introduction of minute details and 
complicated figures has been studiously avoided, as being 
unsuited to the practice of beginners. 

When this rudimental course of linear drawing has 
been gone through in a satisfactory manner, the pupil 
will be competent to attempt the delineation of any 
object of fixed form ; such as articles of furniture, 
pottery, implements, buildings, ornaments, &c. But 
previously to drawing from nature, an insight into the 
art of sketching should be obtained from a competent 
master ; for skill in selecting those leading points on 
which the characteristics of objects depend, so as to 
convey a distinct idea of them by a few significant 
touches, is most readily acquired by practice under the 
personal direction of an experienced artist. The exact 
knowledge and manual dexterity previously acquired, 
and above all the habit of attentively regarding and 
thoroughly comprehending the object before him, will 
materially facilitate the student's progress in picturesque 
drawing: the degree of proficiency will, of course, depend 
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iip<m liiB natural feeling and taste, aa weD as on the skUl 
of the master. Without going beyond this elementary 
coarse, however, the pnpil ?nll have acquired sufficient 
aptitude in using the pencil to enable him to convey an 
itttdligiUe idea of the shape, structure, and relative 
proporticms of common objects ; and also to detect 
the external characteristics of things with readiness and 
nicety. 

The writer^s share in the production of this publication 
is Hmited to a suggestion of the plan, and the enunciation 
of the principles on which it is founded in the introduc- 
tion ; for the details of instruction, and the design of 
the models, he is indebted to his friend Mr. Augustus 
Deacon, whose zeal and ability in carrying out his views 
the author gladly takes this opportunity of acknow- 
ledging. 

W. S. W. 



VicAiuGF. Place, KmsmcToir, 
JulyU4\. 
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INTRODUCTION. 



The advantages of being able to draw are manifold ; but 
they are in general not sufficiently understood. Drawing 
has been too commonly regarded as an elegant accomplish- 
ment and an agreeable pastime, serviceable only when pursued 
as a profession, and attainable but by the gifted few. This 
is a limited and erroneous idea ; and it is happily giving way 
to a more sound and enlarged view of the subject. The 
necessity for teaching drawing to artisans is now generally 
admitted, and its importance as a branch of national educa- 
tion is so far recognised, that there can be little doubt but 
that it will form a branch of the plan of education to be 
adopted in the Government schools. A knowledge of 
drawing is useful, however, not only to artists and mechanics, 
but to all classes of persons : to the man of leisure it offers 
a delightful recreation, and to the man of business it affords 
a real benefit, of practical utility in the every- day concerns of 
life. The degree of knowledge and skill necessary to make 
use of it for ordinary purposes may be easily acquired in a 
comparatively short time, by any one having the use of his 
faculties, if properly taught : in short, it may be affirmed as 

B 
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a general propoaition, that any one who can write ca,n learn 
to draw ; and the time is not far distant, it is to be hoped, 
when drawing will become an equally essential part of a 
common education. To conduce to this desirable result is the 
object ' of these pages, and of the set of models intended to 
accompany thorn. 

Drawing is the art of representing the forms of solid objects 
on a flat surface by means of lines ; hence it is termed 
delineation. In order to delineate any object correctly, it is 
necessary first to understand its form thoroughly, and to 
know the way in which its appearance is to bo copied so as 
to convey an accurate idea of the reality. This constitutea 
the science of drawing, which is the most valuable part, and 
equally attainable by all : on a proper acquaintance with the 
science of form depends the accuracy of the delineation. To 
draw lines representing the object ia the first step in the art 
of delineation ; and even in this rudimental exercise of skill, 
the various degrees of taste and manual dexterity in different 
persons are shown by the relative neatness, spirit, and facility 
of their respective performances. 

Tliis division of drawing into its two component parts, viz. 

I.— THE SCIENCE OF FORM, 
n.— THE ART OF DELINEATION, 

is important to be borne in mind. The effect of not marking 
the distinction between them has been a confusion of ideas on 
the subject, resulting in the prevalent opinion that the same 
kind of talent is required to draw the ontline of a square box 
as to paint a fine picture ; and the consequence has been that 
the course, of instruction generally pursued has tended to 
make a few bad and inefficient artists, instead of a number of 
good delineators or draughtsmen, Pupils have been directed 
to copy the sketches of teachers, instead of being taught 
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' draw actual objects ; hence they Imve bocomo mere 
imitators of another's style or manner of drawing, and liave 
attained proficiency in thia limited accomplishment only after 
a long course of practice. Some knowledge of the principles 
or science of <lrawing was subsequently imparted, but often 
superficially ; and before attaining this point, the majority of 
learners had given up a course of practice in which they 
were not likely to excel, and which seemed to lead to no 
really useful result. In effect, tho routine of teaching draw- 
ing hitherto adopted is as absurd as it would be to instruct 
children to express themselves properly by setting thorn to 
imitate the style of Johnson or Gibbon before they know any- 
thing of grammar. 

The analogy between drawing and written composition 
is indeed complete ; for delineation is tho language of form ; 
and by its means alone arc exact ideas of the shape and size 
of objects to be expressed. It is necessary for every one, 
therefore, to be able to draw, in order to convey to others 
any correct idea connected with the forma of things. Shape 
cannot be expressed by words, though size may by figures ; it 
must be represented by lines: consequently the use of the 
pencil is as necessary as the pen, to a free and explicit inter- 
comrounicatiun of thoughts. We cannot explain the plan of 
a house, the fashion of an ornament, the form of an imple- 
ment or of a piece of furniture, tho direction of a route, the 
shape and proportion of anything, without the power of 
delineation ; yet so accustomed are people to call in the aid 
of a professional draughtsman upon important occasions, and 
to be content with conveying an imperfect idea or none at all 
in ordinary cases, that they are scarcely conscious of the 
fciCt of being unable to express their meaning without the 
aid of an interpreter ; who is, moreover, often himself at a 
loss to kelp them because they cannot make themselves 
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elass of ideas die onl j advantage aziang froni being able to 
draw, ^port from ibe necesRtj fcr eapcensBg such idne^ a 
knowledge of drawi^ is nrnmihl to foKmimg an accmato 
eoneeplios of them. The posaeaBm of ^is knowle^e 
adds Tery greatlj to the snm of ovr comnHm enjoyments ; for 
its attainment is the means of qoickening and cosrecting the 
pereepdon, and Tenderi^ the mind more afire to the beauties 
of form in objects, their relatire proportionsiy and other external 
^laractcristics. Fortfaar, it enabics the W f tmmj to retain the 
impresmms of fision ki^er; because the balnt of attention, 
promoied hy the practice of drawing, renders them more Tirid 
and thoroiighlj intdligible. Delineation is to the recollec- 
tion of the shapes of things what wnting is to the Terbal 
memory ; the rery act of recording what we see, hear, or 
read, impresses it more strongly on the mind. 

The study of form, in particular, is an essential part of ihe 
edncation of the eye ; the apt expression ^ he has got a 
painter's eye," is commonly applied to persons gifled by nature, 
or trained by babit to perceive the picturesque points of 
common scenes, and to discriminate the characteristics of 
objects. Drawing has been defined to mean c^eor-seeing : it 
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is intelli^ent-aeeiDg ; for the understanding is cultivated as well 
as the sense ; and the power of delineating what we see is 
obtained. In order fully to appreciate the^;ralue and im- 
portance of a knowledge of the science of fffm in training the 
perceptive faculty, it is necessary to analyse the formation of 
our ideas of external objects. The eye is the camera obscura 
of the brain : the external lens is the object-glass receiving the 
rays of light, and transmitting the luminous image on to the 
retina; when thus depicted on the tablet in the visual 
chamber, it becomes the property of the mind : if the brain 
chooses to retain it, well ; if not, another picture painted with 
the pencil of light momentarily succeeds, and effaces the 
transient impression ; and so the delicate and beautiful me- 
chanism of sight continues to perform its delightful office of 
presenting to the brain an endless and rapid succession of 
ever-varying scenes and objects, with unerring fidelity and 
unceasing activity ; unless the organ be impaired by disease. 
The common phrases, " a quick eye," " an accurate eye," are 
apt to mislead : every eye in a healthy state is quick and ac- 
curate. It is the understanding that is slow and imperfect ; 
imperfect, because it does not take the time and pains requisite 
completely to comprehend the characteristic features of the 
image formed on the retina : upon the degree of attention 
bestowed on these evanescent pictures depend the perfectness 
and durability of the ideas of external things with which the 
memory is stored, the understanding enriched, and the fancy 
enlivened. The intellectual operation may be likened to the 
chemical process by which the photographic pictures are ren- 
dered permanent : it is this which resolves the fleeting visions 
of the outward sense into distinct and lasting ideas of the 
mind. In default of this mental process, too many of our 
fellow-creatures go through life almost insensible to the sources 
of enjoyment continually presented to them : having eyes, they 
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d ni obeTuig the mind as directed bv the ere ? Ifaaothcr 
proof be reqaired, it is supplied hj the familiar instaiKe of tho 
cutting nnt of pmGtes in paper : the piofilist 6xes bis ere apon 
the face, while bis hand directs the scissors almost mechanically, 
floly requiring a glance to verify the correctness ; or rather, 
!, to ascertain that the relaiire position of the different 
■ftatiiiya ia correct. The inflnei>cr> of the mind in the act of 
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deliDeation is etrikingly shown by the phenomena (if the 
term miky be allowed) of silhouettea. It is a eingular fact 
that, readily as a black profile is cut in paper from tiie life, it 
is extremely difficult to copy it with the pen. The reason is 
this: — the resemblance, consisting in a general similitude of 
form and proportion, ia conveyed by such slight means that a 
moderate degree of approximation to likeness conveys an im- 
presnon of identity ; yet the most minute deviation from the 
outline of the silhouette in copying it with the pencil is fatal 
to the similitude, because in so slender an indication not a 
trace can be dispensed with. What makes it bo difficult for 
the eye and hand to follow the contour of the silhouette, is 
that the shodowyimage presents so little for the understanding 
to master ; and the hand, therefore, with great difficulty 
follows the course of the eye, not being sufficiently influenced 
by the understanding. 

Any one who has looked over on accomplished artist 
sketching from nature, will have observed that his eye is di- 
rected much more attentively to the scene or object before 
him than to his paper ; he looks to his drawing chiefly to as- 
certain that each successive line he traces is properly placed 
relatively to those previously drawn, and to put in finiBliing 
strokes. He has taught his hand to obey him instinctively. 
So entirely is the perception of form dependent on the under- 
standing, that if the difficulty of placing the several lines in 
their proper relative ])ositions could be got over, a blind man 
might be taught to draw a solid object, whose shape he could 
ascertain by tho touch. 

Having arrived at the fact that the sense of vision may be 
dispensed with in the perception of form by the mind, it 
remans to try if the understanding can be set aside, leaving 
the eye alone to direct the hand. A cube, or square box, 
may be so plaeed before the eye that only one Bide ia pre- 
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sented to viuw ; and auppoaing tbe mind to have no cognisatft 
of its reai shape, nor any means of ascertaining it, tliB delinea- 
tion of its apparent form would not convey an idea of the 
reality : the same may be eaid of a, cylinder eo fore -shortened 
that only one end ia visible. As the eye can only receive an 
impression from one side of any object at a time, a second 
■view of it, or the evidence of the tonch, ia requisite to inform 
the mind of its actual shape and size. 

Suppose that an accomplished artist were to see in a foreign 
country some strange object, with the nature and use of 
which he was ignorant; that it was not within reach of 
his hand, and did not afford him another view from a different 
point : if he were to delineate the apparent form ever so 
correctly, he would fail to convey a distinct idea of the reality 
either to one acquainted with its true shape, or to another who 
was not. The truth is, that the artist depicts not the object 
or scene itself, but the idea of it in his own mind ; and 
whether that idea is complete and accurate, or not, depends 
upon the clearness and perfectness of his understanding. 

This accounts for the dissatisfaction frequently felt at the 
labours of many clever artists by persons thoroughly conver- 
sant with the form of the objects introduced into pictures, of 
which the painter has only a picturesque sense. It shows 
the necessity of artists studying scientiBcally whatever they 
portray ; for however small and slight the sketch may be, a 
practised eye at once detects the indications of knowledge or 
ignorance in the delineation. The surgeon will perceive 
essential defects in the representation of anatomical structure, 
or morbid appearances, which escape the unlearned eye : so 
with the naturalist, in looking at pictures of animals or 
plants ; the areliitect and the engineer, the sailor and the 
sportsman, in regard to the drawing of objects with which 
they are respectively cognisant. On this account it ia that 
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skilful draughtsmen commonly devote themselves to the 
delineation 6f one particular class of subjects, which they can 
afford time to study attentively in order to insure charac- 
teristic accuracy. As regards the human form, the most 
difficult to depict correctly, the greatest masters have declared 
that they never attained the perfection they desired in depict- 
ing it ; and it formed their constant study, up to the latest 
day of their lives. 

Having thus shown that on the clearness and activity of 
the understanding depend the vividness and permanency 
of the impressions of sight, and the exactness of the delinea- 
tion, it may be conceded that the mind cannot be trained to 
the discrimination of forms and details by a more efficient 
course of practice than the study of drawing affords ; for 
though the student of one class of objects may be more 
deeply versed in them than the painter, the latter will be 
better acquainted with the external characteristics of other 
things. Moreovier, the artist's study is of picturesque 
appearances of forms, combinations, and effects : and it is 
in relation to the external characteristics of scenes and 
objects that the understanding requires training, in order to 
profit by the exercise of the eye. The habit of looking at 
works of art, of comparing their merits, and tracing the 
impressions their beauties produce on the mind to the proper 
source, is the best discipline of taste : but the practice of 
drawing is also of great utility in the study of the SBsthetics 
of art ; inasmuch as it serves to exercise and convince the 
understanding in the perception of the beauties of composition 
and proportion, as painting does in those of colour and effect. 
One step in the practice of the art is a vantage-ground, from 
which a wider view is obtained of the world of beauty around. 
The prevalent insensibility to inelegances of shape and 
proportion in our architecture, cabinet-work, pottery, &c.. 
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I^ order to eommenoe the practice of pcrg p cc ii ie drawings 
the student tboold be {»oirided with, — 1st, a drawing-board 
about twenty-two inches bj axteen inches^ or anj more con- 
Tenient size, made of wood that will not warp, leaned qnite 
smooth, with the edges perfectly squared. Upon this board 
the pi4>er must be fixed at the comezs by small tacks or 
drawing-pins. 

2nd, The T. square, which is a flat role, fixed at right an^ea 
into a stock or thicker piece of wood ; by sliding the stock of 
the square up and down the edges of the board, lines may be 
drawn upon the papar parallel to either side in any position 
required. 

3rd« A pair of compasses with a moveable limb, made so 
as to admit of a pencil being put in the place of one of the 
legs. 4th. A parallel ruler, which is an instrument made for 
the purpose of drawing one line parallel to another. 5th. 
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Blackle&il pencils of various degrees of hardness, 11, meaning 
hard, for drawing tlie geometrical and pcrgpectivB problems, 
and H.B, (hard and black), and D. (blact), for sketching the 
models by the eye. 

The box of models will be found to contain the following 
figiues — namely: — A cube (numbered 1); an oblong cube 
(2) ; two prisms (3-3) ; two pieces (4-4) forming a pyramid ) 
two octagonal towers (■'>-5), with caps (6-6) ; two cylindrical 
towers (7-7)) "ith caps (8-8) ; two small cubes, for baaea 
(9-9) ; a cone (10) ; a sphere (11) ; a semicircular arch (12) ; 
three elliptical arches (13-13-13); two centre piers (14-14) 
for arches; and two end piers (15-15). Nos. 16 to 23 
include a number of lesser pieces for forming stejjs, crosses, 
battlements, &c., the uses of which will be found in building 
up the figures in plates ^ and 8. 

It may be proper to remind the pupil that great care should 
be taken in packing and unpacking the models, not to notch 
the edges; as the beauty of the figures and their utility to 
the learner depend on the sharpness of the lines : to save 
trouble, it is advisable, in taking the pieces out of the box, to 
note the way in which they are packed, as tbey should be re- 
placed in the same manner. 

In arranging the models, to see the effect of the groups, it 
ia desirable that they should be placed so that the' eye may 
be level with the lower part of the figure, about one-third up 
the column, where the line D.D. intersects figs. 2 and 4, in 
plate 4 ; and aa much of their picturesqueness depends on the 
light and shadow, the lower part of the window might be 
darkened, and the light be admitted obliquely fi:om above. 

Being provided with the requisite materials, it is advisable 
to begin by explaining to the pupil the principles of linear 
drawing, which is the art of making a representation of a 
solid object on paper by lines. By placing the cube so that 
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uuly two sides are visible to tbe pupil, lie will bu convinced of 
tbe fact, that the apparent sbapes of ubjects differs from tbeir 
real form : tlien lower the cube, so that the top also is visible, 
which wiU give him a, more complete idea of tbe figure; 
still the faet of its having two other sides must he inferred 
from the direction of tbe lines of the top, for the other tbree 
sides cannot be represented at tbe same time. This will 
injpress upon Ilia mind tbe fact that only half of any regular 
object can be seen at once, and that our ideas derived from 
tbe deliuentinn of it are formed by tba exercise of the 
understanding j we infer from that iwrtion of tbe object 
which is presented to the eye the other part which is not 

Tbe art of drawing, therefore, consists in delineating objects 
in such a manner that the representations of the apparent 
form shall suggest a correct idea of tbe real one : and this is 
accomplished by a knowledge of the rules of perspective. 

The science of Linear Pers])ective is nothing more than a 
knowledge of the direction which the outlines of objects 
appear to take as tbcir parts recede from the eye : tbe direc- 
tion of lines is evident to the perception, but a knowledge of 
ths rules which determine their direction is necessary to 
ascertain correctly tbe precise apparent shape which will 
indicate the reality. To exemplify this, first place the cube 
so that only one side is visible ; and then so that the top 
and two sides are visible at once; and let the pupil look 
at it through a pane of glass, tbe angle formed by the two 
sides being opposite his eye. In this position, keeping the 
eye fixed, be may trace the lines of the cube upon the glass 
with a little gum-water and whiting ; let him verify the 
correctness of the outline by looking at it again, and remove 
the cube further from the glass ; tliis will show the effect of 
distance in diminishing tbe forms of objects. Then let tbe 
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« 

lines on the glass be traced on to a sheet of paper, which will 
illustrate the fact that every correct delineation is a copy of 
the image presented on an imaginary plane, placed vertically 
and parallel to the eye of the spectator, and called the plane 
of the picture. Previously to attempting to draw any solid 
figure, the pupil . should be taught the elementary principles 
of geometric drawing, which he will easily understand by 
mastering the following definitions and problems. 

In delineating these objects, it is of importance that the 
lines should be neatly and firmly drawn, and the angles 
nicely formed. Should the pupil be young, and not accus- 
tomed to use the pencil, it may be desirable that he should 
previously be exercised in drawing outlines from plane figures 
of geometrical forms, cut out of card-board. This preliminary 
course of practice will give him a facility of hand that will 
lessen the difficulty of delineating solid objects when his 
attention is directed to the study of perspective. He may 
begin by drawing the various kinds of lines singly, habi- 
tuating himself to use the pencil boldly, yet not heavily, 
and to draw the lines in parts as long as the play of 
the fingers will admit, taking care to join the parts evenly. 
The practice of drawing the outlines of plane forms is also 
useful in exercising the eye in perceiving the inclination 
of lines, and the proportions of different parts of the figure. 
Plane forms in card-board are preferable to outlines on paper, 
because the relief of the plane surface makes the outline more 
distinctly visible ; the white of the card-board reflecting the 
light strongly on the eye, which is thus forcibly impressed by 
the shape. For young beginners it is advisable to let them 
rule a base line and a perpendicular to get the figure square : 
on the base line they should be taught to mark off the width, 
and on the perpendicular the height of the figure ; and those 
points should be correctly placed before the lines are drawn 
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from point to point, 
prevent tlint Blunting c 
attempts of tyMS. 



his will simplify the beginning, an<] 
B-sidedneBs so often seen in the first 



DEFINITION OF TERMS IN GEOMETRY, 



A point, matliematically speaking, hoa no dimensions in 
drawing ; it is a mark to and from which lines may be drawn 
(Pig. 1, Plate 1), 

A lino has only length, and is formed by the nnion of a 
number of points (Fig. 2). 

A straight or right line is one whicli makes the shortest 
distance between two points (Fig. 2). 

A curved line is one forming a greater distance between 
two points (Figs. 3 and 4). 

Parallel lines are lines which are equally distant from 
each other, and if extended to any length would never meet 
(Figs. 5 and 6). 

A horizontal lino is one parallel to the horizon. 

Diagonal or oblique lines are those which are neither 
parallel to the horizon, nor at right angles with it (Fig. ^). 

A circle is a plane figure formed by one uniform curved 
lino, and is made by placing one leg of the compasses on the 
paper (as the central point), and describing a line with the 
other, which line is called the circumference (Fig. S). 

The centre of a circle is a point equally distant from the 
circumference (c, Fig. 8). 

The radius of a circle is a line drawn from the centre to the 
circumference (o, a. Fig. 8). 

The diameter of a circle is a line drawn through the centre 
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and terminated on either side by the circumference, as 6, c, 
Fig. 8. 

An arc is any part of the circumference of a circle (a, &, 
Fig. 8). 

A semicircle is the half of a circle as divided by the 
diameter. 

All circles, large or small, are usually divided into 300 
degrees ; the half, therefore, is 180 degrees, and the quarter 
90 degrees. 

An angle is the space contained between two lines meeting 
in a point, as Fig. 9. 

A right angle is one containing 90 degrees, as a or b. 
Fig. 8. 

An obtuse angle is one containing more than 90 degrees, 
as a, c, {;, Fig. 8. 

An acute angle is one containing less than 90 degrees, as 
a, c, by Fig. 8. 

A vertical line is one crossing the horizon at right angles, 
as dy 0, Fig. 8, and a, &, Fig. 10. 

A perpendicular line is one drawn perfectly upright to 
another, so that the angles on either side are alike, and right 
angles, as a, b. Fig. 11. The following is the rule to draw 
one line perpendicular to another : — 

If it be required to draw a line perpendicular to the line 
c, J, Fig. IJ, and upon the point e in that line, take any 
distance in the compasses and place one leg upon e ; mark oiF 
two points, c and J, equally distant on each side of e ; then 
open the compasses a little wider, and place one leg on d^ and 
describe the arc /, a; now with the same radius describe 
the arc g^ a, with c as a centre, intersecting the other arc in 
a ; then draw a line through the points o, «, which line will 
be perpendicular to <;, d. 

Fig. 12 shows how to divide a given angle into two equal 
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parts ; if a, 6, c, {Pig. 12,) is an angle to be eqnaltf divided, 
place the compasses on a, and deacrilw the arc </, e,/; divide 
that arc in e, through which draw the line a, e, and the angle 
ia equally biaected. 



A triangle ia a figure of three sides and angles, as Figs. 1, 
2, 3, Plate 2. 

An equilateral triangle b one whose «des and angles are 
equal, aa Fig. 1 ; it maj he drawn thus : — If a, b, ia the 
length of one side, place one leg of the compasaea on b, and 
describe an arc bom a to e ; perfomi the same operation 
with a for a centre ; the arcs will then intersect at e ; &om 
c draw lines to a and b, and the figure i^ complete. 

An acute-angled triangle ia one which has all its angles 
acute, as Fig. 2. 

An obtuse-angled triangle is one which has one angle of 
more than 90 degrees, as Fig. 3. 

A parallelogram is a figure whose opposite sides are 
parallel, as Figs. 4 and 5. 

When a parallelogram has its angles right angles, it ia 
called a rectangle, as Figs. 4 and 5. 

Wlien the sides of a rectangle are equal, it is called a 
square, as Fig. 4. A square mnj be drawn thus : — Let a, 
b. Fig. 4, he the length of one aide ; place tlie leg of the com- 
passes on a, and with a, b, for the radiua describe an arc ; let 
the same be done with 6, as a centre ; then draw the perpen- 
dicular lines a, e, and b, d, and where they intersect the arcs 
draw the line e^ d, parallel to a, b, and the figure ia complete. 

When the two adjacent sides of a rectangle are nnequal, it 
ia called an oblong, as Fig. 5. 

An octagon ia a figure of eight aides, aa Fig. 6, and may 
be drawn thus. First draw a square, a, b, e, d: then draw 
the diagonal lines a, d, and c, h ; the point where they inter- 
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sect is the centre of the square ; place the leg of the com- 
passes on d^ and with that as a centre describe the arc &,/, 
through the centre of the square ; do the same with c^ a and 
by as centres, and the points where the arcs intersect the line 
of the square in ^,/,^, A, &c. will mark the required divisions; 
connect h and ^, and the other sides similarly, and the figure 
is complete. 

An ellipsis is a plane figure obtained by cutting a cylin- 
der in a line diagonal to its axis, as Fig. 7 ; a, & is called the 
longer diameter, and c^ d the shorter. 

To draw an ellipsis (Fig. 8), let a, & be the long diameter, 
and Cy d the short one ; take a slip of paper and mark off 
upon it the length of the long diameter, as e^ g ; then the 
shorter diameter, as e^f; take the piece of paper and place the 
pointy upon the short diameter, as^y place the point /upon 
/' in the long diameter, and make a point on the paper at J; 
shift this slip of paper round, keeping the point /upon the 
long diameter, and g upon the short one, until a sufficient 
number of points are obtained ; and draw the curve in by 
hand, as a, c, h. 

As it is necessary in order to draw any solid form 
correctly, to comprehend the principles upon which it is 
delineated, a knowledge of the science of Perspective is essen- 
tial. The elementary principles of Perspective are few and 
simple; and they are exemplified in the following rules for 
delineating the various forms of which the set of models are 
composed. 
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TERMS USED IN PERSPECTIVE. 



Appearemee$ ofofgeeU. An object has only ooe form, but a 
Tkriety of appearancea ; for instance, the represeutatioB of the 
cnbe in Gg- I, plate 5, gires a correct idea cf a cabe if viewed 
bom the proper point, yet not one of the sidea are perfectly 
•quare, althongh we know they are aQ so in reality. 

Plan, ia the apace that »oy fignre wonld occapy if resting 
itpon the gmand. 

Elevation, ia the geometrical representation of an object, 
■spporing the eye to be level with all parts. 

tnteneeiion. When one line is drawn across another, the 
point where they crow is called the point of intersection. 

Finial rayt, are rays which are snppoaed to pass from 
all objects to the eye, forming a pyramid of rays, of which the 
object being viewed is the base, and the eye of the observer 
the apex. — See fig. 9, plate 2, where a is a block to be viewed 
by an eye at e, the dotted lines representing the rays, and 
with A for a base they form a pyramid. If the student will 
examine the cube marked No. 1 in the box of models, be 
will perceive a email eye or loop of wire at seven of its angles, 
througli which he can draw threads by means of a small 
needle ; if these threads be fastened to the cube, and then 
collected into a point, they will represent the pyramid of rays 
passing from the cube to his eye, like the rays in fig. 9, 
plate 2 : and he must liere particularly note that a perspective 
repreeentatioti of this cube ia obtained by imagining a sheet 
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PBR8PECT1VE. 



tper or canvas passing between his eye and the object, 
and intersecting the rays (aee figs. 9 and 10, plate 2) ; where 
thia intersection takes place, ie the true representation of the 
cube. It may be nccoBaary here to mention tliat the threads 
are taken only from each cad of the boundary lines of the 
cube, for convenience ; but the student must imagine lays 
paaeing from all parts of the object. 

Point of tiffht, or etation point, is in the eye of the spectator 
when viewing an object ; the observer should always be 
placed opposite lo this point in viewing a finished picture, 
for in no other position will a perspective view be seen to 
advantage. 

Transparent plane, or p/ane of the picture, (sometimes 
called the plane of representation,) is a transparent flat 
medium, supposed to pass between the eye of the observer 
and the object to be viewed, and upon which the representa- 
tion is to be made (see the plane o, d, c, d, l, in fig. 10, plate 
S, and B and c, fig. 9). A picture properly painted and 
placed in a frame, should have the appearance of an orna- 
mental opening in the wall, through which we can see the 
real objects. 

Angle of tisioK) is formed by the two extreme rays from 

the eye, and beyond which no object can be seen : for 
instance, imagine two rays or rods passing from the eye and 
making a right angle (containing 90°) ; if this be the greatest 
extent of direct vision, any object placed beyond these rays 
would not be distinctly seen ; therefore, in viewing a picture 
it is necessary to stand at least half its width distant from it. 

Groundplane, is the surface of the ground ; for 
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ence suppoeed to be perfectly level, and upon which (except 
under particular circuniBtiLucea) the spectator is supposed to 
Btand. 

Bate line, or ground line, is the line made by the intetsec- 
tion of the transparent plane upon the ground plane {see q, l, 
fig. 10, plate 2). 



Height of the eye, ib the height that the eye \i 
3 be from the ground (as s, s, fig, 10, plate 2). 



iupposed 



Horizontal line, is a line supposed to pass across the 
picture parallel to the ground line, and on a level witli the 
Bpectator's eye (aa D, c, d, fig. 10, plate 2). 

Vertical line, is a line supposed to pass perpendicularly 
across the horizontal line, and immediately opposite the eye 
of the observer (asc, fig. 10, plate 2). 

Centre of view, (commonly, though erroneously, called the 
point of sight,) is a point where the vertical line intersects 
the horizontal line ; B line drawn from this point to the eye 
would be in every way perpendicular to tho plane of the 
picture (as c, fig. 10, plate 2). To this point all lines that 
are at right angles to the plane of the picture appear to incline. 

Point of distance, is a point on the horizontal line, as 
remote from the centre of view oa the eye (aa d and n, fig. 
10, plate 2). To this point all lines making an angle of 45° 
with the picture will appear to incline. 



Vanishing pointg, are points in a picture to which all linea 
converge that in the original object are parallel to each other. 
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Parallel perspective. An object is said to be seen in 
parallel perspective when one of its sides is parallel to the 
plane of the picture (as plates 3 and 4). 

Angrdar perspective. An object is said to be seen in 
angular perspective when none of its sides are parallel to the 
picture (as plate 5, and fig. 1, plate 6). 



RULES OF PERSPECTIVE. 



Perspective is that science by which the appearances of 
objects from any point of view are represented by geometrical 
rules, upon a plane surface, real or imaginary. 

In order to form a clear idea of the principles upon which 
this science is founded, imagine a transparent plane, as a sheet 
of glass, passing between the eye of the spectator and the 
objects to be viewed. If upon this plane be traced with a 
little gum-water and whiting the outlines of the objects as 
they appear to the eye in a fized position, it is evident that 
the delineation thus formed will be the true linear representa- 
tion of the appearance of the objects on the other side of the 
glass. 

Let A, fig. 9, plate 2, be a olock of wood, s, the position of 
the eye of the observer, and b and c, two pieces of glass, the 
dotted lines representing rays (which, in reality, are not 
visible) reflected from the object and collected into the eye at 
8 : now, if these rays could pierce holes through the glass as 
they pass, we should have a faithful representation of the piece 
of wood ; or if the outline were marked on the glass by the 
spectator with his eye at s, an exact representation of the 
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Let a, bfC, <i, e,/, ■odjr, represent a squire block alsbome, 
to be viewed by * qtectator U s, with tlie ttan^parent plane 
e, I., i>, D, placed panllel to the ^de d, r, /, <f, of tbe blix^ 
and perpendicolar to tbe gnmnd plane or anrfitce ntxhc ground. 
If the person viewing the block woe to tnite upon the tnas- 
parent plane the appearance of it, the lines in the representa- 
tion corresponding to d, e, /, t;, and a, (, of the object will all 
be tovnd to be parallel to the base line g, l, where the glass 
or pit^tore intersect tbe ground ; bnt the lines on the glass 
GOTresponding tod, a, and «, l>, of the block, appear to incline 
to a point, c, directlr opposite the eye of the obserrer. Hence 
we have two general rulea — viz., that all lines parallel with 
the picture will retain the same direction in the perspective 
representation, and that all lines at right angles to the picture, 
as b, r, and a, d, will appear to incline to a point immediately 
opposite the eye of the observer, and called the centre of view. 
It will be observed that raya pass from all visible angles of the 
object through the glass to the spectator's eye, and it is the 
intersection of these rays with the picture that gives the per- 
qiective representation of tbe angles : the appearance of the 
linos d,f, and c, g, of the block ore obtained by drawing lines 
from the angles of the block to s, being a point on the ground 
exactly under the eye of the observer; and where these lines 
intersect, o, l, perpendiculars are drawn, which represent the 
angles of Jibe block. The diagonal lines upon the top of the 
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stone, if continued, will appear to incline to the points d, d, 
on the picture ; these heing on the horizontal line, and the 
same distance on each side of o that the eye is from the 
picture, are therefore called the points of distance. 



RULE FOR DRAWING A SQUARE AND CUBE IN 

PARALLEL PERSPECTIVE. 



It is necessary to premise that the student should draw 
these examples at least three times the size of those in the 
plate. 

Let A and b represent the plan, or situation upon the ground, 
of two squares, of which a perspective representation is required. 
First draw the line d, c, d, which represents the situation 
of the transparent plane upon the ground, as a, l, fig. 10, 
plate 2; make s the station point, or place of the observer, 
(like 8, fig. 10,) plate 2, and draw lines, or rays, from all 
visible angles of the squares, to s ; then draw the lines 6, d, 
parallel to the diagonal lines of the squares. Now draw o, l, 
parallel to d, c, d, representing the base line of the picture, as 
G, L, fig. 10, plate 2 ; then draw s, c, the vertical line, imme- 
diately opposite the eye ; let the distance, s, c^ be the height 
of the eye from the ground, and draw J, c, df, the horizontal 
line, c being the centre of view; let fall perpendicular 
lines froxa the angles a and h of the plan of the square, a, 
and also from the point where the ray from the angle e 
intersects the transparent plane, and where a and b intersect 
the base or ground line g, l : draw lines to the centre of view, 
c ; and where the perpendicular line from the intersection of 
the ray e with the transparent plane intersects the line 
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41 fffefiMOfM are ktiown. In fig. 2, plate 3, tbe same objects 
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l>raw ilie ground line, o, l, then the yertical line #, «, and 
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the horizontal line dy Cy d, the height of the eye ; making 
d, dy the same distance on each side of c, that the eye is from 
the transparent plane ; for drawing the squares, mark off from 
8 to h\ on the ground line, the distance that the square is on 
one side of the observer ; let h\ a be the length of one 
side of the square ; from b\ a! draw lines to (/, which represent 
the sides of the square carried on indefinitely, in order to cut off 
the required perspective width of the side h\ ^ of the square ; 
place off the width, a', 6 , from V to jt?, then draw from p 
to J on the left, and the points where the line J, p intersects 6', 
Cy in 6f will give the apparent width required; then draw/', ^, 
parallel to a', h\ and the square is complete : this maybe proved 
in the same way as those in fig. ] . The further square may 
be obtained in a similar manner, setting off the distance 
between the squares from p to q^ and the width of the square 
beyond that, and drawing lines to e2 as before : some of the 
lines in this plate are not continued to the ground line, in 
order to avoid confusion. Proceed with the cubes by the 
same rule. Let 1,2, 3, 4, be the size of one side of the cube 
if continued until touching the picture; from these points 
draw rays to c : from 3 to ^ set off the distance the cube is 
from the picture, and from t to 9, the width of the cube ; draw 
from these points to d^ on the right, and their intersection of the 
line 3 — o in w, o, will give the perspective width and position 
of that side of the cube : draw lines perpendicular to the 
ground line from m and o, and lines parallel to 4 — 2 from the 
angles of the cube, V^ y, m; then draw the side, w, h\ and the 
cube is complete. The whole operation of drawing the other 
cube is not shown, for reasons before stated. 

In examining the plan of the foregoing figures, it must be 
observed that the angle contained between the lines s, d, and 
s, D, is a right angle, which is a proper angle to allow for the 
extent of vision ; that is to say, no objects could be clearly 
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distinguished if placed outaide those lines; therefore, in 
making use of tlie rule, it will always be necessary to place 
the objects within the points of distance, d, d, nor should the 
horizontal line be higher than the eye is distant bom the 
picture, for the same reason. 

Having worked this probleni, the pupil may place the cube 
in a similar position to the one just described, and proceed to 
draw its outline by his eye, according to the preceding rule. 
Commence by drawing a horizontal line for the base, marking 
upon it the points of the angles, to which draw perpendicular 
lines for the two sides of the end nearest the eye ; these per- 
pendicular tines should be the same length as the bass line, 
and be connected by a horizontal line parallel to the base line ; 
the outline of one side of the cube is then complete. The 
next thing to be done is to get the apparent inclination of the 
receding lines, by holding the pencil before the eye, in such a 
direction as that one edge of the pencil shall intersect the 
point of the angle, and inclining it until it follows the ap- 
parent direction of the side of the cube ; retwuing the pencil 
in precisely the same position, apply it to the corresponding 
angle on the paper, and there mark the points indicating the 
direction of the line : proceed in the same manner to get the 
inclination of the other lines. This done, it only remains to 
determine the apparent width of the other side, and of tho top ; 
to accomplish this, hold the pencil parallel to the nearest per- 
pendicidar line of the cube, and measure the apparent height 
of the cube on the pencil with the thumb-nail ; then, retain- 
ing your hold of the pencil, and keeping it the same distance 
from the eye, turn it in a horizontal direction, having the part 
marked with the thumb-nail even with the near perpendicular 
line, and the point vrlierc the farther perpendicular line inter- 
sects the pencil will mark the apparent width in proportion 
to the height of the near perpendicular line. 
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It is extremely difficult to describe verbally even tbis 
method of measuring the relative dimensions and degrees of 
inclination of lines in an object ; but once accomplished, the 
pupil will find the practice of this '' rule of thumb" both simple 
and certain, and applicable to all purposes of sketching. The 
problems will enable him to prove the correctness of his 
drawing afterwards, as previously they will enable him to 
understand the principle of perspective drawing. 



RULE FOR DRAWING AN OCTAGON IN PARALLEL 

PERSPECTIVE. 



Let a, Fig. I , Plate 4, represent the plan, of an octagon : 
draw G, L,^s, c, and d, d, the same as before ; from the 
points o, a, b, e^ draw rays to c, place the distances 0, c, d^ /, 
from a, on o, L, from which draw lines to d, on the left, 
and where they intersect the line from e to c, draw horizontal 
lines across, corresponding to c^ g^ — d^ A, and /, i^ on the 
plan ; now connect the angles on the perspective view, corre- 
sponding to g^ a, — i, «, — d^ /, and ^, A, on the plan, and it is 
complete. The figure b is drawn in a similar manner, and 
by continuing perpendicular lines from the lower figure. 



RULE FOR DRAWING AN OCTAGONAL TOWER IN 

PARALLEL PERSPECTIVE. 



Fig. 2, Plate 4, is the perspective representation of an 
octagonal tower ; the geometrical plan is omitted for want of 
room, but the perspective plan will be observed by the dotted 




lines: in order to rendur tliia example more clenr, many 
references have heeu omitted, but it will be well underetoud 
after liaving gone tlirougli tiie foregoing examples. Octagoua 
must bo formed at /, ff, A, and kj those at / and y, must 
be connected by tbe perpendicular lines, a, b, c, d, and e; 
those at k and k, by tlie perpendicular I, m, n, o, and p. 
The proper heights of the octagons may be set up on the 

After working this and each of the succeeding problems, 
the pupil may proceed to sketch the object ; measuring 
the apparent dimensions and ascertaining the apparent in- 
clinations of the receding lines, in the same manner aa before 



RULE FOR DRAWING A CIRCLE IN PARALLEL 
PERSPECTIVE, 



Let 0, Fig. 3, Plate 4, represent the plan of a circle, round 
which a square, d, h, e, o, is di'awn : draw diagonal lines 
across the square, and where these intersect tbe circumference 
of the circle, draw the lines i, A, and d, g, and the lines/, i, 
and c, A, at right angles across the centre of the circle ; from 
all the points in the line a, L, draw lines to c ; set off tba 
distances a, 6, c, d, and e, on tho line g, l, from a, and draw 
lines to tho point of distance on tho right ; where these 
intersect tho line from a to c, draw horizontal lines corre- 
sponding with the lines h, c, d, and e, on tbe plan : mark 
the points on the perspective representation, corresponding 
witli the points /, k, k, g,f, n, c, m, on the plan, and through 
these points draw tho curve as shown in the example, which 
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is an ellipsis, and the perspective representation of the circle 
c. The figure D is drawn in the same manner, and being at 
a jrreater distance from the horizontal line, can be better 
distinguished. 

After having drawn Fig. 3, and the octagonal tower Fig. 
2, it will not be necessary to explain the cylindrical tower 
Fig. 4. All these examples should be drawn out to a large 
scale. 



RULE FOR DRAWING A PYRAMID IN PARALLEL 

PERSPECTIVE. 



Let a, Fig 5, Plate 4, represent the plan of a pyramid, the 
diagonal lines showing the upper angles of the same, and 
where they intersect is the apex : from o, a, draw lines to c, 
place the width of the pyramid on the ground line from a, 
and draw to d on the left, which will intersect a, c, in 5, and 
is the perspective width of that side ; firom b draw a line 
parallel to g, a, which then completes the perspective of the 
square base of the figure ; draw diagonal lines firom g to 5, 
and a to c, where they intersect gives the perspective centre 
of the square; upon this point raise a perpendicular line 
which is the axis of the pyramid ; draw the perpendicular 
line ^, ^, in the centre of the line g, a, upon which set up the 
height of the pyramid, «, /, from /draw a line to o, and its 
intersection of the axis of the pyramid at d will give the per- 
spective height ; complete the figure by drawing lines firom 
dy the apex, to g, a, and b, the three visible angles touching 
the ground. The other two pyramids are drawn in a similar 
manner, by setting their distances off from a, on the ground 
line, and drawing up to the point of distance on the left. 



ELEMENTS OP PBHSPBCTIVE 



RULES FOR DRAWING A CONE, A PRISM, AND 
A CYLINDER IN PARALLEL PERSPECTIVE. 

Let b, Fig, 6, Plate 4, represent the plan of a cone, wliich 
■a exactly eimilar to the circle c, Pig, 3 ; therefore the per- 
spective Tiew of a circle will first be drawn, upon the 
perspective centre of which draw a perpendicular line, a, fi ; 
on the centre of the line (I, e, raise a perpendicular, e, upon 
■which Bet up the height of the cone, from the ground line to 
e ; from c draw a line to c, and the point where that inter- 
sects the axis of the cone a, b, in b, will give the perspective 
height of the axis; from b draw lines to f&ndff, and the 
figure is complete. 

For the prism. Fig. 7, which consiBtB of two triangular ends 
and three rectangular sides, place the length of the side a, L, 
npon the ground line, and draw lines to c ; mark off the width 
uf one end from d upon the ground line, and draw up to the 
point of distance on the riglit, which gives the perspective 
width, o, d ; find the perspective centre/of the side in the 
same way, and from /and '/ draw horizontal lines until they 
intersect the lino from L to c; upon /and j draw perpen- 
diculars ; set up the height a, h, of the end of the prism, and 
from h draw a line to c, and the point where it intersects /, c, 
in c, will give the perspective height of the end of the figure ; 
from e draw e, e, parallel to a, l, from e draw c, d, and c, a, 
and the visible end is complete ; the other end is dotted in to 
show the process only. 

Fig. 8 is the representation of a cylinder, with one end 
towards the spectator, and will be understood by examination. 



RULE FOR DRAWING AN ARCH OR BRIDGE IN 
PARALLEL PERSPECTIVE. 



Let a. Fig. 9, Plato 4, represent the elevation of one arch 
of a bridge, formed of two semicircular archea; divide the 
distance from ata d into any convenient Dumber of porta, oa 
eeoD at a, h, c, d ; divide the otiier half of the arch from d to 
g in the aamo vray, and from tliese pointa draw lines perpeu- 
dicalar to a, ^ : vrhere these lines intersect the curve of the 
arch, draw the horizontal lines /i, k, I. Let the distance from 
£^ to m be tiie height to tlie top of tlie bridge ; now draw tbe 
lines a, l, and d, d. Make g, n, the width of the bridge, 
and draw tinea from those pointa up to c, continue the per- 
pendicular lines intersecting the elevation of the arch until 
they touch the line g, l ; draw lines from those pointa to D 
on the left, and wbere they intersect tlie line «, o, draw per- 
pendicular lines corresponding with those in the elevation ; 
on the line ft, n', place tbe distances, n', h\ it', f, n', equal to 
those in tbe elevation, &om which draw lines to c, and their inter- 
aection of the perpendicular lines corresponding to those in the 
elevation will give the perspective pointa in tbe curve ; mark 
tbey and draw the curve through by hand. The further aroh 
ia drawn in tbo same way, by placing the distances a, b, c, d, e, 
/, and ff upon the ground line, to the right of the nearest arcb, 
and drawing lines to the same point of distance. To obtain 
tbe appearance of tbe visible part of the other side of the 
bridge, proceed as follows : from the intersections on the line 
n, 0, draw horizontal lines until they intersect the line from 
Q to 0, on which line draw perpendiculars, corresponding 
with those in front of the arcb ; now draw horizontal lines 
from the points in the perspective curve until they intersect 



the perpendiculars last drawn, which will give the points in 
the cnrvo corresponding to those on the front of the hridge. 

Fig. 10 is a representation of an elliptical aich ; the same 
rale ie applicable here as in Fig. 9, and the reforencea are 
the same aa in that figure. 

On account of the small size of theae plates, and the desire 
to compress a great quantity of information in a small space, 
as few references as possible have been made use of; for if the 
student well nnderstands the few first problems, the apparent 
diftculty of understanding those more complex will be 
entirely surmounted. 



RULE FOR DRAWING A SQUARE AND A CUBE 
ANGULAR PERSPECTIVE. 



Let a. Fig. 1, Plate 5, represent the plan of a square, and 
B the plan of a cube, of which a perspective representation is 
required. Place the station point s in a convenient position 
to view the two, to which draw rays from a, 5, c, d, e,/,ff, 
and k; divide the angle a, 8, i; in c, and ilraw v v at sight 
angles to 8, c, or which is the same thing, make it parallel to 
the line A, I; make s, v, and s, v, parallel to h,ff and d, c on the 
right, and e, h and a, ij on the left. Draw g, l parallel to 
T V, and B, B parallel to g, l, for the horizontal line; then 
draw down perpendicular lines from where the rays intersect 
V, V, For the square, draw lines from d' to v, e, and where 
they intersect the perpendiculars from the angles at a and e, 
draw lines again to t, b ; if it is correct, they will intersect in 
tho point h , and the square is complete. 
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As the cube is some distance from the transparent phine, 
it will be necessary to continue either the side 6, A, or g^ A, 
until it touches v, v in m or n ; but here we have shown 
both : drop down perpendiculars from m and n, and upon them 
set up the height m', o or n\ of the cube, and draw lines to 
t? and v^ they will intersect the perpendicular line from the 
angle h in K : from these intersections again draw lines to 
Vy Vy and where they touch the perpendiculars from the rays 
e and ^, will mark the extent of two sides of the cube; from ^, 
r, again draw lines to v^ v^ and the figure is complete. 



RULE FOR DRAWING AN OCTAGONAL AND CYLIN- 
DRICAL TOWER, AND A PYRAMID, IN ANGULAR 
PERSPECTIVE. 



Let a and b. Fig. 2, represent the plans of an octagonal 
and cylindrical tower, and o the plan of a pyramid ; make s 
the station point, and draw rays from the plans to s ; make 
8, y and s, v, parallel to t, m, «, A, and J, c, and i, ^, ^,/, and 
d, a ; make v, v parallel to n, o. The parts on the plan 
that are etched over, show the plan of the small parts of the 
towers, the outer lines the plan of the caps. Draw o, l, and 
t?, t>, and draw down perpendicular lines from the inter- 
sections of the rays with v^ v. For the towers it will only 
be necessary to direct the student to examine the examples, 
if he well understands the instruction previously given ; for 
these plates are necessarily so small that numerous references 
would tend rather to confuse than direct him. For the 
pyramid, proceed and draw the square base in the same way 
as the square in the last plate ; then draw a line from the 
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contro of the plan of the pyramid, parallel to i, tj until it 
U)\ivhcn the lino v, y ; drop down a perpendicular line, upon 
wtiicti set up the height of the pyramid as/», q, draw firam q 
U} V on tho left, and the point where the line intenects the 
ax IN of tho pyramid will he the perspective height required ; 
from tho apex draw lines to 1c ^ t', m^, and the fignre is 
complete. 



lUJLK FOR DRAWING A BRIDGE IN ANGULAR 

PERSPECTIVE. 



Let a and d, Fig. 1, Plate 6, represent the plan of the two 
piers of a hridgo, consisting of two semi-elliptical arches, of 
which only one and a part of the other are here shown, for 
wafit of room ; but it will be seen that the rays are carried 
down from tho other parts which are not shown upon the 
plan. Draw tho curve of the arch by the rule given in Fig. 
i\ J Mate 2, and divide the width of the arch, as 6,c, J, e^f^g^ 
h ; carry up linos perpendicular to 6, ^, until they cross the 
curve of tho arch, at which points draw the intersecting 
horizontal linos, as ^, l^ m, and let o, p be the height to the 
top of tho bridge. Fix the station point s at a convenient 
distance from tho object, draw down the rays from a, 5, c, J, 
/},/, g^ h^ Scc,^ to s ; divide the angle ^, r, s in c, and make 
V, V at right angles to s, c. Make the line s, y, on the 
right, parallel to tho front of the bridge, and s, y, on the left, 
parallel to tho end ; thoir intersection with the plane of the 
picture gives tho vanishing points for the front and end of 
tho bridge. Draw o, l parallel to v, y, and make t?, t? 
parallel to o, l, and the height of the eye ; let fall per- 
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pendiculars from where the rays intersect the traDsparent 
plane, and also from y, y ; then v^ v will be the vanishing 
points in the perspective representation. Upon the perpen- 
dicular line from the nearest angle t of the bridge, set up the 
height 0, jt?, from o, l, as o\ p; from these points draw lines 
to the vanishing points ; set up the heights A/, V^ mf^ of the 
intersecting lines of the arch upon the same line as o\ p'y and 
draw to v on the right, and their intersections of the perpen- 
diculars from 6, (;, d^ «,/, ^, A, will give the required points 
in the perspective curve of the arch : the visible part of the 
curve on the other side the arch is gained by drawing frt>m 
g\ h\ to f on the left, and their intersections of the line from 
a to 1? on the right will give on that side the points corre- 
sponding to ^, h; on the point from g\ draw a perpendicular, 
and draw a line frt>m the point in the curve above g to o on 
the left; and where that intersects, the perpendicular line 
just drawn will indicate one point in the curve, which is all 
that can be seen: the remaining part will be easily understood 
by observing the example. 



GENERAL HINTS ON LIGHT AND SHADE. 



Shadows are of two kinds, natural and artificial. Natural 
shadows are those produced by the sun. Artificial shadows 
are those produced by a lamp or candle, &c. 

Light is supposed to be emitted from all luminaries in 
straight lines or rays, and those from the sun are apparently 
parallel on account of his great distance from us. 



ELEMENTS ( 



The parts of a.n object i 
liglit are said to be in light, ob 



mediately opposed to rays of 
.a,a, a, Figa. 2 and 3, Plate 6. 



When an object standing on anj^hing intercepts the sun's 
rays, the darkened spot is said to be in shadow, as I, b, b, b, 
Figs. 2 and 3, Plate 6 ; the parts c, c, c, e, in shade. 

That part of an object which is nearest to the light will be 
the lighteat, and on the contrary -that part which is farthest 
from the light will be the darkest, if not influenced by 
reflected light from adjacent objects. The parts marked c in 
Figs. 2 and 3, will not be so dark as those marked b, because 
the light thrown by the rays, <1, d, d, d, will be partly re- 
flected back, and those surfaces will receive it ; but however 
strong the reflected light may be, it can never be so bright as 
direct light. Shadows are mnch darker when they fall upon 
the lightest parts of an object : see the cylindrical and 
octagonal towers. Fig. 3. The shadows cast from the caps 
of tho towers appear mneh darker on the lightest parts than 
the shades in any other part of the figures. Shadows cast 
upon the ground will he much darker the nearer they are to 
the object that causes them. 

In Fig. 2, Plate 6, the sun is supposed to be in a direction 
parallel to the picture, and elevated to the angle shown by 
the lines d, d, d, d ; by drawing lines in the direction of 
the sun's rays from those parts of the figures which touch the 
ground, their intersection with the raya, d, d, d, will give the 
boundary or extent of the shadow. 



In Fig. 3, Plate 6, the shadows are cast by a candle : it 
will bo seen that the rays, </, d, d, diverge trom the liglit, and 
are shown crossing the comers of the cubes, &c,, here repro- 
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sented ; by dropping down a perpendicular line from the 
luminary until it is supposed to touch the ground in the 
centre of the lower side of the cube upon which it stands, and 
from that point drawing lines crossing the lower angles of the 
different objects, the point where those lines intersect the 
corresponding ones from the light will mark the exteut of the 
shadow. This will be better understood by placing the 
objects in the same light and shade, and comparing them with 
the example. 

In fiUing-in the outline of a figure with its component parts 
of light and shade, the pupil should be directed to draw the 
lines^which indicate the shade close to and even with each 
other, and to give them a direction parallel to the sides of the 
object. To produce a proper gradation of depth in the 
shading, so as to express the effect of reflected light thrown 
upon the shaded side of an object, and to soften the edges 
of shadows, demands care and delicacy of hand, only to be 
acquired by practice. In drawing the sphere, the shading 
lines must all have a circular direction, and the gradations 
of light and shade will require to be very tenderly marked : 
observing that from the brightest light it gradually declines to 
deep shade, until the shade is inflhenced by the reflected light 
thrown upon it by the surface on which it rests. 

The sphere will, moreover, serve, better than any other 
figure, to exemplify the effect of light and shade in represent- 
ing the forms of solid objects ; and also, to illustrate the fact 
that outline is merely the edge or boundary of substance, 
defining its shape as it is seen relieved against the atmosphere 
or other objects. This is important to be borne in mind ; 
because, in a perfect delineation, the outline first drawn is 
lost by the subsequent shading ; and thus it is proved that to 
express the relief or rotundity of an object completely, no 
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distinct or separate line should be visible at the edge. For 
instance, if the circle first drawn to define the sphere be not 
softened down, and subdued to the tint of the light and 
shade within it, the sphere will look like a hemisphere only ; 
its edges appearing to stick to the background. 



THE END. 
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